Increased xylanase production in Streptomyces lividans after replacement of the signal peptide: dependence on box and inverted repeat sequence.
The signal peptide of the xylanase A gene of Streptomyces lividans was replaced by the signal sequence of the cellulase A preceded by a 57 nucleotides (nt) upstream sequence. This latter contains a 5 nt inverted repeat (5'-TGGGAACGCTCCCA). The 3'-end of the inverted repeat contains a 5 nt box (TCCCA), which is complementary to the 16S rRNA of S. lividans. The effects on the production of xylanase resulting from deletions in the inverted repeat and from variations in the length of the box are shown. Removal of the inverted repeat and box decreased the xylanase production by 75%. Increasing the complementarity of the box with the 16S rRNA to 17 nt decreased the production by 90%. A reduction in the length of the inverted repeat, and consequently in the box, from 5 to 4 nt decreased the production by 40%. Preserving the 4 nt inverted repeat but lengthening the box from 5 to 6 nt increased the production by 1.5-fold. Finally, removing the inverted repeat but introducing an 8 nt box increased the xylanase production by 1.9-fold which then averaged 2.3 g/l of xylanase. The most efficient boxes contained 6-8 nt and were located between 14 and 19 nt downstream from the first initiation codon.